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DETAILED ACTION 
Response to Arguments 

Applicant's arguments, see Remarks, filed 1/28/05, with respect to the rejection(s)of 
claim(s) 1-35 under 35 U.S.C. 103(a) have been fully considered and are persuasive. Therefore, 
the rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Sessler et al, US Patent 3,715,500, Bartlett et al, US Patent 
5,473,684 and Miller, II, US Patent 5,029,215. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1 and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by Sessler. 
Sessler discloses a directional microphone comprising transducer 20, cavities 15, 16, tubes 10- 
13, delay element 30 and summer 3 1 . Tubes 10 and 12 and transducer 20 represent one first- 
order microphone element, tubes 1 1 and 13 and transducer 20 represent another first-order 
microphone element. Delay element 30 and summer 3 1 represent a combining unit to generate a 
second order microphone system. The finite delay ratio is greater than one for the first order 
microphone elements because there is an inequality between length between the sound inlet port 
of tube 10 and the transducer 20 and the length between the sound inlet port of tube 12 and the 
transducer 20. 
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Claims 28, 29, and 32 are rejected under 35 U.S.C. 102(b) as being anticipated by Miller, 
II, US Patent 5,029,215. Miller discloses an automatic calibrating apparatus for a second order 
microphone system comprising first order microphones 201, 202, speaker 203, and 
microprocessor 412. 

Claims 28, 32-34 are rejected under 35 U.S.C. 102(b) as being anticipated by Bartlett et 
al, US Patent 5,473,684. Bartlett discloses a noise canceling differential microphone assembly 
comprising first order microphone elements 30 and 32, adaptive filter 125 and processor 120 in 
figure 6. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 5 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sessler 
in view of Allen et al. Sessler does not disclose that the microphone elements are 
omnidirectional microphones (which have no nulls). Allen et al disclose a directional 
microphone in figure 1 comprising four omnidirectional microphones PI, SI, P2, S2 with a delay 
element x 5 coupled to two of the omnidirectional microphones. Thus, it was taught in the art to 
use omnidirectional microphones in second order microphone systems. It would have been 
obvious to one of ordinary skill in the art at the time of invention to use omnidirectional 
microphone elements, as taught by Allen et al, in the apparatus of Sessler for the purpose of 
constructing a second order microphone system using conventional microphone elements. 

Claims 2-3, 6-8, and 1 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sessler et al in view of Killion et al. Sessler does not disclose that the microphone system is 
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used on a human head. Nevertheless, it was well known to use directional microphone systems 
on the human head, as hearing aids, for example, as evidenced by Killion et al. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of invention to employ the 
apparatus of Sessler in a hearing aid apparatus for the purpose of improving the listening 
capabilities and noise reduction for the user. Per claims 6 and 7, one of ordinary skill in the art 
would have realized the claimed delay ratio range without undue experimentation in the pursuit 
of the optimal microphone system for a particular application. As to claim 8, Killion et al 
disclose a delay and subtraction technique for combining microphone signals, which was well 
known in the art of beamforming at the time of invention. 

Claims 20, 21, and 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sessler et al in view of Allen et al as applied to claim 14 above, and further in view of Killion et 
al. The combination of Sessler and Allen does not disclose that the microphone system is part of 
a communication system or used on the human head. Nevertheless, it was well known to use 
directional microphone systems on the human head, as hearing aids (which are communication 
systems), for example, as evidenced by Killion et al. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of invention to employ the combination of Sessler and 
Allen in a hearing aid apparatus for the purpose of improving the listening capabilities and noise 
reduction for the user. Per claims 15 and 16, one of ordinary skill in the art would have realized 
the claimed delay ratio range without undue experimentation in the pursuit of the optimal 
microphone system for a particular application. As to claim 17, Killion et al disclose a delay and 
subtraction technique for combining microphone signals, which was well known in the art of 
beamforming at the time of invention. 
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Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sessler 
in view of Killion et al as applied to claim 8 above, and further in view of Thompson. The 
combination of Sessler and Killion does not disclose a matching function. Thompson discloses 
an apparatus and method for matching the response of microphones. It was suggested to match 
the response of microphones in directional microphones in hearing aids to improve directional 
processing. Thus, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use a matching function in the combination of Sessler and Killion for the purpose of 
improving the hearing aid's performance. As to claim 10, it was obvious to use a processor to 
combine microphone signals at the time of invention. 

Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sessler 
in view of Allen as applied to claim 14 above, and further in view of Thompson. The 
combination of Sessler and Allen does not disclose a matching function. Thompson discloses an 
apparatus and method for matching the response of microphones. It was suggested to match the 
response of microphones in directional microphones in hearing aids to improve directional 
processing. Thus, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use a matching function in the combination of Sessler and Allen for the purpose of 
improving the hearing aid's performance. As to claim 19, it was obvious to use a processor to 
combine microphone signals at the time of invention. 

Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sessler. 
Sessler discloses a directional microphone comprising transducer 20, cavities 15, 16, tubes 10- 
13, delay element 30 and summer 31. Tubes 10 and 12 and transducer 20 represent one first- 
order microphone element, tubes 1 1 and 13 and transducer 20 represent another first-order 
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microphone element. Delay element 30 and summer 3 1 represent a combining unit to generate a 
second order microphone system. The finite delay ratio is greater than one for the first order 
microphone elements because there is an inequality between length between the sound inlet port 
of tube 10 and the transducer 20 and the length between the sound inlet port of tube 12 and the 
transducer 20. Sessler does not disclose that the delay ratio is in the range of 1 .5 to 3. However, 
one of ordinary skill in the art would have realized the claimed delay ratio range without undue 
experimentation in the pursuit of the optimal microphone system for a particular application. 

Claims 24, 26 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sessler in view of Killion. Sessler does not disclose that the combining means comprises delay 
and subtraction functional units. Killion et al disclose a delay and subtraction technique for 
combining microphone signals, which was well known in the art of beamforming at the time of 
invention. Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use delay and subtraction in the apparatus of Sessler for the purpose of creating a 
second order microphone system. As to claim 26, it was obvious to use a processor to combine 
microphone signals at the time of invention. Per claim 27, Killion is directed to a hearing aid 
which is used on the human head. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sessler in view of 
Thompson. Sessler does not disclose a matching function. Thompson discloses an apparatus 
and method for matching the response of microphones. It was suggested to match the response 
of microphones in directional microphones in hearing aids to improve directional processing. 
Thus, it would have been obvious to one of ordinary skill in the art at the time of invention to use 
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a matching function in the apparatus of Sessler for the purpose of improving the microphone 
system's performance. 

Claims 30, 31 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miller, II. Miller does not disclose that the microphone elements 201, 202 are first-order 
microphone elements having a delay ratio in the range of 1.5 to 3 or null-less. However, it was 
well known to match the elements of any microphone array system having a plurality of 
microphones in order to improve the response to incoming sounds. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of invention to utilize the Miller II 
apparatus for a system with null-less first order microphone elements. Per claim 35, there is no 
patentable difference between testing microphone elements together or individually. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian T. Pendleton whose telephone number is (571) 272-7527. 
The examiner can normally be reached on M-F 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Tran can be reached on (571) 272-7564. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Brian T. Pendleton 

Examiner 

Art Unit 2644 
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